ABSTRACT. Leucism is an inherited disorder, characterized by the lack of pigments in part or all of the body, normal coloration of the eyes and, in birds, in naked parts such as the bill and legs. This kind of disorder is sometimes erroneously designated as albinism or partial albinism. In this study, we present a case of leucism in a wild owl. The studied individual presented completely white plumage, light-yellow coloration of legs and bill and normal coloration of eyes.
Inherited color defects, such as albinism and leucism, are well known in several animal species. In birds, leucism is distinguished by complete lack of melanin in some or all feathers, without color changing in naked parts of the body such as eyes, beak and legs (BUCKLEY 1982) . In some cases, leucistic birds can show decreased pigmentation in the beak, legs and in some parts of the eye, although it differs from an albino because it shows dark pupil, once pigments in the rear part of the eyeball are present ( VAN GROUW 2006) . The presence of pure white feathers over a large portion of the bird's head, in areas where typical birds have colored feathers, is apparently a common form of leucism previously observed in some species of Troglodytidae, Furnariidae, Rhinocryptidae, Thraupidae, Turdidae, Emberizidae e Parulidae (KRATTER & NICE 2001 , NEMÉSIO 2001 , PIACENTINI 2001 , KRABBE & SCHULENBERG 2003 , KROODSMA & BREWER 2005 , HOSNER & LEBBIN 2006 , LEBBIN et al. 2007 , CESTARI & COSTA 2007 , GONÇALVES JR et al. 2008 , FRANZ & FLECK 2009 ). The causes of leucism are often attributed to the expression of mutant alleles (BENSCH et al. 2000) or deviations of gene expression which disrupt the pigmentation at feather development (MØLLER & MOUSSEAU 2001) . Alternatively, such cases may result from physiological disturbance (PHILLIPS 1954) . The proximate cause of albinism is a hereditary trait due to a single autosomal recessive gene that causes the lack of activity of the enzyme tyrosinase, a key component of the pathway leading to the formation of melanin (GRØNSKOV et al. 2007) . Albinism is defined by the complete loss of all pigments in plumage and other body parts, resulting in birds with white plumage and a lack of pigment in their eyes, beak, skin, legs and feet (HOSNER & LEBBIN 2006) . Reduction of melanin in the eyes results in reduced visual acuity (GRØNSKOV et al. 2007) . However, in cases of leucism the eyesight is normal ( VAN GROUW 2006) .
There are, in the literature, cases of many specimens of birds with white plumage erroneously classified as incomplete or partial albinos (GROSS 1965 , OLIVEIRA 1983 , COELHO & ALVES 1991 , MØLLER & MOUSSEAU 2001 , DOWDING & GUMMER 2003 , GONZÁLEZ-ACUÑA 2004 but which are really cases of leucism. Since melanin is present in some parts of the body, the terms partial or incomplete albinism is not appropriate (BUCKLEY 1982 , NEMÉSIO 1998 , 1999 , VAN GROUW 2006) . BUCKLEY (1982) suggests that the white morphs in polymorphic species may have resulted from leucism, which also could be responsible for the origin of the white monomorphic species like the egrets.
It is thought that the absence of pigmentation results in low life expectancy, since these individuals would be more exposed to predation and to intraspecific conflict (HOLT et al. 1995) . In the case of albinism, those effects would be more severe and, therefore, it would be sporadically found in na-ZOOLOGIA 28 (1): 53-57, February, 2011 ture. The absence of pigmentation would increase the chances of being predated and there is a greater tendency for malignant skin tumors. There are also eye diseases associated with albinism that reduce visual acuity and therefore make it difficult to locate prey and predators (GRØNSKOV et al. 2007) .
In this study, we present a case of leucism in the burrowing owl, Athene cunicularia (Molina, 1782) . This species is distinguished by brown plumage tinged reddish, bright yellow eyes, yellowish beak and legs with an average total length of 23 cm. Unlike most owls, burrowing owls are often active during the day. They range from Canada through Tierra del Fuego and are present in almost all the Brazilian territory (SICK 1997) .
The objectives of the present work were to describe a case of leucism in the burrowing owl, to confirm the species by cytogenetic analysis, and to analyze a A. cunicularia female to complete the karyotype description of the species.
MATERIAL AND METHODS
The owl specimen was found in October 2008 at a vivarium in the Parque Natural Municipal do Pássaros, located at Rio das Ostras municipality, Rio de Janeiro, to where it was brought after being captured (anonymously) near the restinga habitat (sandy plains covered by a mosaic of plant communities) of the Rio das Ostras municipality. The morphological features suggested that the individual was an A. cunicularia. For cytogenetic analysis, young feather pulps (SANDNESS 1954) and lymphocytes from peripheral blood cultures (MOORHEAD et al. 1960) were taken. The chromosomes were stained with 3% Giemsa in phosphate buffer pH 6.8, and examined in a Zeiss Axioskop microscope at 100x magnification. The best metaphases were recorded with a digital camera and the karyotype was edited using Adobe Photoshop CS3 software. The description of the chromosome morphology was based on LEVAN et al. (1964) . The karyotypic analysis of a captive female from the RIOZOO Foundation was also performed to describe the morphology of the W sexual chromosome and complete the species karyotype.
RESULTS
The owl specimen studied exhibited entirely white plumage, normal coloration of the eyes (yellow iris), legs and beak, although brighter than observed in individuals with normal plumage coloration. The morphological features suggest that the individual in question is an A. cunicularia (Fig. 1) .
The cytogenetic analysis of the leucistic owl confirmed the species identity, revealing a diploid number of 2n = 84 chromosomes, comprising 14 macro-chromosomes and 70 microchromosomes. Chromosome pairs 1, 2, 3, and 5 are acrocentrics and pairs 4 and 6 are metacentrics as is the sexual pair ZZ (Fig. 2) . The karyotype of the female specimen from captivity revealed that the W chromosome is metacentric comparable in size with the seventh chromosome pair (Fig. 3) . 
DISCUSSION
This is the first description of leucism in A. cunicularia for South America. Albinism and leucism in owls is rare (GROSS 1965 , ALAJA & MIKKOLA 1997 . Cases of leucism (considered as partial albinism) have already been reported for A. cunicularia (SUTTON 1912 , ALAJA & MIKKOLA 1997 , as well as for other species, such as: Bubo virginianus (Gmelin, 1788) (SPOFFORD 1952); Asio flammeus (Pontoppidan, 1763) (SAGE 1883); Otus kennicottii (Elliot, 1867) (HOLT et al. 1995) , Athene noctua (Scopoli, 1769) (SAYERS 1996) , Pulsatrix perspicillata (Latham, 1790) (SAYERS 1996) , and Strix nebulosa Forster, 1772 (ALAJA & MIKKOLA 1997 . GROSS (1965) reported nine cases considered as partial or complete albinism in five species of owl from North America, without mentioning which species.
In the present study, the karyotype found for the leucistic owl was compatible with the one published by REBHOLZ et al. (1993) , confirming that the individual is an A. cunicularia male. These authors published the partial karyotype of A. cunicularia, since only a male was studied, where it was found to have a diploid number ranging from 82 to 86, comprising seven pairs of macro-chromosomes (being 12 autosomes and the sexual pair) and 72 micro-chromosomes. The autosome pairs 1, 2, 3, and 5 are acrocentrics and the pairs 4 and 6 are metacentrics, as well as the Z sexual chromosome. With the study of only one male, it was not possible to describe the morphology of the W sexual chromosome that is solely present in females. The analysis of the captive female complemented the karyotype description of the species.
The occurrence of leucistic birds in natural populations rarely exceeds 1% (SAGE 1963 , SANTOS 1981 , BENSCH et al. 2000 . Elevated frequencies of leucism were registered in inbred populations by BENSCH et al. (2000) , who found an occurrence of 4.5% in a recently founded population of Acrocephalus arundinaceus (Linnaeus, 1758) in Sweden. Beside that, in a particular situation, after the Chernobyl nuclear accident, a 13 to 15% leucism rate was detected in a population of Hirundo rustica Linnaeus, 1758 (ELLEGREN et al. 1997 , MØLLER & MOUSSEAU 2001 . One of the consequences of leucism, the reduction of life span due to intraspecific conflict, is mostly observed for species living in flocks (HARRIS 1983 , WITHGOTT & MCMAHON 1993 . In the present case, given their non-gregarious social behavior, the owls seem to be less affected by intraspecific harassment than other bird species. Considering that the burrowing owl has diurnal habits, the conspicuous nature of the leucistic individuals can make them more vulnerable to predation (SANTOS 1981 , POMAREDE 1991 , ALAJA & MIKKOLA 1997 , ELLEGREN et al. 1997 , COLLINS 2003 . When the leucistic individual is itself a predator, this can reduce its foraging success, since unobserved approach on their prey may be less likely (ALAJA & MIKKOLA 1997) . However, in some cases of leucism, the birds survived and reproduced successfully over long periods in the wild (ALAJA & MIKKOLA 1997 , FORREST & NAVEEN 2000 .
In some species, the white plumage can be associated to a specific stage of life and after subsequent molt the white feathers are replaced by normal colored ones. The developmental physiology of A. cunicularia is well known and there is no mention in the literature about the occurrence of white plumage in juveniles or chicks that could be replaced by molting.
In 16 cases of albinism and leucism in several species of owl reported by ALAJA & MIKKOLA (1997) , the individuals paired normally and survived several years in the wild. Long-term studies in the Neotropical region are necessary to evaluate if the breeding success and survival of the bird species with leucism are similar to that registered for regions with temperate weather, where the snow in winter can make its detection difficult.
